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Crop growth v a r i a b i l i t y  i s  an i n p o r t m t  l i m i t i n g  fac tor  f o r  
crop production I n  the  Sahel where a s t r i k i n g  fea ture  i s  the 
extrome v a r i a b i l i t y  i n  p lan t  growth over very shor t  distances. 
P l a n t  growth o f t e n  d imin ishes f rom very  p r o d u c t i v e  areas t o  
completely barren areas over distances a0 short  as one t o  two 
meiers. Plants i n  the unproductive areas may eventual ly  d ie .  
Surveys conducted by I C R I S A T  e c i e n t i u t s  i n  1986-87 and 1988  
revealed t h i s  problem t o  be p a r t i c u l a r l y  serious on groundnut 
(Arachia hvPosaea L.) espec ia l l y  i n  the sandy 8011s found i n  a l l  
the major groundnut-producing areas o f  Niger. Crop growth i s  
u s u a l l y  patchy i n  these areas. The patches which c o n t a i n  
severely stunted and c h l o r o t l c  p lan ts  w i th  poor roo t  and shoot 
growth, appear t o  occur a t  random. Poor growth a lso  appears t o  
be associated,. though not  cons is ten t ly ,  w l t h  low l y i n g  reglons i n  
the f i e l d  topography. Root systems o f  tho poorly growlng p lan t8  
are under-developed, and i n  some cases, the roo t  t i p s  are swollen 
and necro t ic .  Roots are stubby and have many small bunches o f  
l a t e r a l  roots.  So i l  a p p l i c a t ~ o n s  o f  high doses o f  pes t ic ides  ( 1 ,  
3 dlbromo chloro propane (DBCP), a ld icarb  and carbofuran) a t  the 
research farm o f  ICRISAT Sahel ian Center, located a t  13O~, 2 ' ~  
near t he  v i l l a g e  o f  Say,  45 km south  o f  Niamey, d r a m a t i c a l l y  
reduced the v a r i a b i l i t y  i n  growth o f  the groundnut crop. P lo t s  
t rea ted w i t h  DBCP, carbofuran and a ld i ca rb  ahowed vigorous p lan t  
growth whereas p lan ts  i n  the cont ro l  p l o t s  were etunted and had 
severely necrosed roo t  systems. App l ica t ion  o f  farm yard manure 
and f e r t i l i z e r s  d i d  no t  improve the crop growth very much. Later  
on, a  rurvey o f  there  area. f o r  the  prerenca o f  p lan t -pa ra r t t r c  
8how.d t h a t  ap., Pltrl.ncnul+ sp., 
r ~ . ,  mxuauuu, siuum, 
ro., Bcuf.llon.nu cl.thrlcaudrturn# UlsUMWm 
n, and Xlnhin.mr rp . ,  ware prarent  i n  the rh4zolpheres o f  
groundnut p l a n t # .  Q. clrthrfsrudrturn Ha8 t h e  predominant 
nomrtoda. Popu l r t ionr  o f  t h i r  namrtode and of ap. were 
8180 datac ted i n  tho  r o o t  aamplee. P o p u l a t i o n  d e n r i t i a s  o f  
p l a n t - p a r a r l t i c  nematodor, p a r t l c u l r r l y  o f  9. c;lathrlcaudatcbF. 
were hlghor I n  the r o o t r  o f  r t un tod  and c h l o r o t i c  p lant8 than i n  
r o o t r  o f  t he  apparent ly  hea l thy  p l a n t s .  A p p l i c a t i o n  o f  h i g h  
50sagor o f  p a r t l c l d o a  8 4 q n i f i c s n t l y  reduced ( P  = 0 . 0 1 )  t he  
nematode populations. 
A rurvay o f  many  roundn nut-producing regions i n  Niger Bhowed 
t h a t  the gcutlllonrmr spp r r l  widespread. The survey ~ n d i c a t e d  
ir,volvemant of plant-parasitic nematodes i n  the  c r o p  growth  
v a r i r b l l 1 t y  problem. I n  1989, l n v e s t l g a t l o n s  CII the  r o l e  of 
p lan t -pa ras i t i c  nomatodes I n  cauring v a r r a b l l ~ t y  o f  groundnut 
growth I n  the Erhol were r t a r t o d .  Some of the major ob jec t ives  
o f  thasa i n v a r t i ~ r t i o n r  war0 t o  atudy: 
1 .  Rolatronrhip batwren nematode populat ion dens i t ies  and crop 
growth and y ie ld .  
2. Pa tho~en ic  o f f ac t8  Of d i f f a r a n t  populat ion l eva l s  o f  p lan t -  
p r r r r i t i c  nematodes (mainly Sw- w r i c a u d a t u m )  on 
qrowth o f  groundnut. 
3. V e r t i c a l  d i r t r i b u t l o n  o f  p l a n t  p a r a s i t i c  nematodes i n  
nematode i n f e s t e d  groundnut f i e ld .  
4. Residual e f f e c t s  of n e m t l c i d o s  on nematode popu la t ions .  
5 .  E f f e c t s  o f  d i f f e r e n t  c r o p  r o t a t i o n s  and c ropp ing  systems on 
p l a n t - p a r a s i t i c  nematodoe. 
6 .  S tandard iza t ion  of a sc reen ing  technique and e v a l u a t i o n  o f  
g roundnu t  genotypes f o r  t h e i r  r s a c t i o n s  t o  c r o p  g r o w t h  
variaD1::tv l o  a  nematode l l f e s t e d  f i e l d .  
. Survey c f  ,one j r ~ ~ l n d n u t  ~ r o d u c i n g  r e g i o n s  f o r  p l a n t -  
paras 1 t i c  ner1dtoc;es. 
- .  i s s e s s n s n t  - +  nevst3de p 3 ~ a l d t i o n s  i n  an agronomy t r ~ a l  
?av c ~ r f ~ . : ~ e ~ i t  t reatments o f  P2U5 ,  E D T A ,  r roD res idues  and 
the i r  comblnat lons. 
. E f f e c t  of d i f f e r e n t  pH i e v e l s  on t h e  i n c i d e n c e  o f  c r o p  
growth v i r i s u i  l ~ t y  snd nematode p c p u l a t i o n  densities. 
1 .  R e s ~ g u n l  a f f e c t  o f  n e m . i t l c i d e s  on y r o u n d n u t  a n d  m i  1 l e t  
y i e i d .  
A l i  these erper lments a re  p a r t  o f  thu t r ~ s \ s  conducted by 
Crs. F a r i d  Wal iyar ,  P r i n c i p a l  Groundnut P a t h o l o g i s t  and Bruno J .  
Ndunguru, P r i n c l p a l  Groundnut Agronomist and Team l e a d e r ,  ISC 
Groundnut Improvement Program. These s c i e n t i s t s  were c l o s e l y  
associated i n  t h e  i n v e s t i g a t i o n s  presented i n  t h l s  r e p o r t .  
Materialm and k t h o d r  f o r  co l lmct ion  of mol l  and r o o t  s ~ g l e s  and 
f o r  ox t rac t l on  o f  nematode.: 
Co l l ec t i on  of so l1  and r o o t  a u ~ l u :  Around 5000 roil cores and 
more t h a n  1100 r o o t  sampler  wore c o l l e c t e d  f o r  d i f f e r e n t  
experiment8 from the reroarch f a r m  o f  ICRISAT Sahelian Center 
( I S C )  located s t  13O~, 2'~. near the v i l l a g o  o f  Say, 4 5  km south 
o f  Niamey, I n r t i t u t  natconal de rechorcher agronomiquee du Niger 
(INRAN), Haradi, N ige r ,  I C R I S A T  research s t a t i o n ,  Bagauda, 
Niger ia,  Ahmadu Be l l 0  Universr ty,  Samaru, Niger ia,  and Farmers' 
f i e l d e  i n  Niger, Burklna Faro, Benin, and Niger ia.  S o i l  cores 
were co l lec ted down t o  20 cm depth. For oach p l o t  o f  9 m x 4 m. 
6 corer were co l lec ted ur ing  a s tee l  shovel. Root samples were 
co l  l ec ted  along w i t h  the so l  1 samples. Roots and pod8 w e r e  
examined fo r  any symptom8 caurod by nematode i n fec t i on .  Nematode 
pcpulat ton densi t ies were assessed before p lan t ing  and a t  crop 
mctur i t y  . 
Ext rac t ion  o f  nematodes from s o i l  and root  samplea: 
Thoroughly mixed 100 cm3 s o i l  samples were processed f o r  
each p l o t  by surpending the $011 samples i n  water, pouring them 
through n e ~ t e d  aieves (850  and 4 5  um pore )  and p l a c i n g  the  
residues from the 45 urn pore s ieve on double layers o f  t i ssue 
paper supported on a wire mesh immersed i n  water i n  9 cm diameter 
pe t r i d i shea .  A f t e r  48 h rs ,  the  water i n  t h e  p e t r i d i s h  was 
examined f o r  the presonce o f  p lan t -pa ras i t i c  nematodes. Roots ( t  
to 5 Q) were cu t  i n t o  Iangths of  1-cm o r  loss,  and nematodes 
were ex t rac ted  by p l a c i n g  the  r o o t  p ieces  on a t i s s u e  paper 
supported on a w i r e  mesh immersed i n  water i n  9 cm d iameter  
p . t r id l8h  and incubating th- for 38 hra or more. Sot 1 8amples 
wqre analyzed for ac ld i t y ,  ~ v a i ' l a b l e  a\uminium, t o t a l  nitrogmn, 
phosphorus, organic matter ( 7 6 )  and f o r  pH by Dr .  A .  Ba t lono ,  
Principal Soi l  Chern~st  ( IFDC).  I 9 C .  
R e l a t i o n 8 h l p  botwmon n m t o d o  population dens4 t i e8  and c r o p  
growth and y i e l d  o f  grwndnut: 
A f i e l d  a t  ISC tha t  oxhlbf tod ravere croD growth v a r i a b i l i t y  
i n  1983 war se lec ted  f o r  s tudy fng t h a  r e l a t i o n s h i p ,  i f  any. 
betwee' the populat ion dens i t ies  of plant-parasitic nomatode and 
crop growth var iab i  l r t y  and growth and y i e l d  o f  groundnut. I n  
order r 9  have d i f f e ren t  leve l8  of popu~a t i on  dens i t ies  o f  p lan t -  
paras1::c nematodes i n  d i f f e ron t  p lo t s ,  somo p l o t s  were i r r i g a t e d  
dur ing ths hot rumor  months i n  A p r i l  1989 and May 1989 so t h a t  
the dccnant nematodes I n  anhydroblotic atage might be ac t iva ted 
and ex33aed t o  unfavorable sumnar fa l low condi t ions.  I n  some 
p l o t s ,  ~arbendazrrn and carbofuran 5 O were a p p l ~ e d  a t  the t ime o f  
sowins.  The d i f f e r e n t  i r r i g a t i o n  t rea tments  and chemical  
treatments are described i n  Table 1 .  
Gcsundnut c u l t l v a r  55-437,  a apanish type, was used i n  t h i s  
stddy. D i f f e r e n t  treatments were 1 .  i r r i g a t i o n  i n  Apr11 ( th ree 
i r r iga:-ons),  2 .  i r r i g a t i o n  i n  Ap r i l  ( th ree)  and I n  May ( f ou r  
~ r r i ga : i ons ) ,  3 .  i r r i g a t i o n  i n  A p r i l  (one) and i n  Hay ( f o u r ) ,  4 .  
irrigation I n  A p r ~ l  (one) and i n  May [one),  5. application of 
B a v i s t ' n  ( f u n g ~ c i d e )  a t  the t lm of p l a n t ~ n g ,  6 .  app l ica t ion  o f  
carbof   ran 5 Q ( a  broad apectrum pesticide) a t  t h e  t i m e  of 
p l a n t l o g ,  and 7 .  cont ro l .  These treatments were rep l ica ted four 
t imes. P l o t  erze wacr 16 m2 ( 8  rows of 4 m length)  and treatments 
were a-ranged I n  a randomizmd block design. P lo t s  were t reated 
w ~ t h  4:. kg PZ05 ha-' a t  land preparat ion and 400 kg ha-' gypsum 
an top  dressing was applied a t  the pegging stage. The crop was 
sawn on 10 June 1989, harves ted  a t  normal m a t u r i t y ,  and haulm and 
pod y i a l d a  m r a  recorded. 
S o i l  samplas were c o l l a c t a d  a t  t h a  t i m a  o f  r o w i n g ,  f o u r  
t i m s  d u r i n g  t h a  c r o p  growth, and a t  c rop  h a r v r e t .  Root samplar 
were c o l l e c t e d  t h r e e  t imas  d u r i n g  t h e  crop growth. Samplao ware 
c o l l e c t e d  f r o m  p l a n t s  s h o w i n g  p o o r  g r o w t h  a n d  f r o m  p l a n t s  
e ~ h i b i t l n g  good g rowth  f rom t h e  same p l o t s  t o  compare t h e  
nematode i n f e c t  on l e v e l  a i n  s t u n t e d  and a p p a r o u t l  y  h e a l  t h y  
p l a n t s .  Crop growth i n  every p l o t  was scored on a 1-9 sca lo  ( 1  = 
un i fo rm growth, 9 = h i g h l y  v a r i a b l e  crop growth) .  
Pot  experiments. Sorl  samples were c o l l e c t e d  i q  b u l k  from 
Q '  3:s hav ing d l  f f e r e n t  dmSl t1eS o f  ScuUJ 1 ~ ~ 4  W - k a - .  
These p l o t s  r e ~ r e s e n t e d  f o u r  s o l  1 de r rs i t i es ,  1 . 3 ,  '3.5, 0.2 and 
o 1 individuals uf S .  ~ ~ ~ ~ ~ . r - ~ C ~ p . m  per cm3 o f  s o i l .  Some 
s c ~ i l  samples were autoc laved t o  o b t a ~ n  a zero nematode popu la t ion  
l e v e l .  A l l  the s o i l  samples c o n t a i n i n g  d i f f e r e n t  p o p u l a t i o n  
d e n s i t i e s  o f  n e m a t o d e s  were  a l s o  a n a l y z e d  f o r  a v a i l a b l e  
a:uminium, n i t r o g e n ,  p h o s ~ h o r u s ,  f o r  organlc  mat te r ,  and f o r  pH.  
S o i l  con ta in ing  d l f f e r e r l t  l e v e l s  of S .  ' , L a t h r l ~ p ~ c J & q m  was p laced 
i n  :5 cm diameter p l a s t l s  Pots and two seed6 o f  the  groundnut 
v a r i e t y  5 5 - 4 3 7  were sown i n  each p o t .  These p o t s  were t h e n  
b u r i e d  i n  the  f i e l d  s o i l  w i t h  t h e i r  necka s l i g h t l y  (about  3 cm) 
above t h e  ground i n  a f a l l o w  l a n d .  The p o t s  were i r r i g a t e d  
r e g u l a r l y ,  and p l a n t  growth was monitored r e g u l a r l y .  Dry shoot 
weight ,  l e a f  weight ,  l ea f  area and pod number were recorded a t  
h a r v e s t  a m  45 days a f t e r  germinat ion.  
8011 8UIDlem In  bulk ware almo c a l l a c U d  from an area of 
c r o p  r h o w l n g  v e r y  r t u n t e d  g row th ,  and f r o m  an a r e a  w i t h  
apparent ly  very hea l thy  c rop growth.  Nematode p o p u l a t i o n  
denmittem w r e  emtimated i n  Eoth thema r o i l r .  A po r t i on  o f  each 
r o i l  (around 30 kg) war autoclaved. The r o i l  from poor, and the 
good growth are-, and the autoclaved m m ~ l e 8  were placed i n  15 
cm diameter p l a a t i c  pots. I n  four  pot. f o r  aach o f  these s o ~ l s ,  
carbofuran 5G war appl?ed a t  the r a t e  o f  0 kg a . i .  ha-' and seeds 
o f  cv. 55-437 were sown the n r x t  day. P lant  growth was monitored 
regu lar ly  and p lan ts  were harvseted 50 days a f t e r  qarmlnatlon and 
data on p lan t  growth recorded. 
So11 samples were a l so  analyzed f o r  a v a l l a o l e  a luminlurn,  
t o t a l  n i t rogen, phosphorus. organic matter ( % ) ,  and f o r  pH.  
Resul t m  
Population densi t tea of p lan t -pa ras i t i c  nematodes Popul@tions 
o f  S .  E L B S ~ _ L ~ & ~ Y ~ D ~  Wua!uf u r a s e t a r ~ & % ,  T _ % l ~ t , ~ ~ n & u _ s  
? c a - u  and a m n p l p e r - u , g  sp. were present i n  the s o l  1 8 t  t h e  
time of sowing. Nematode populat ion densities d i d  no' d i f f e r  
s i g n i f i c a n t l y  i n  d r f f e ren t  p l o t s  (Table I I. : r r r g , l t i o n s  dur lns 
t h e  summer f a l l o w  d l d  n o t  appear t o  a f f e c t  t h e  nematode 
gopulation. 5 .  mr i t@&&gg  was the predominant nematode and 
Pa ra lon~ ido ryg  sp. was present i n  very low numbers a t  the tlme o f  
sowing. During the crop growth p e r i o d ,  nematode popul  a t 1  on 
dens i t ies  were lowest i n  carbofuran-treated p lo t s .  Di f ferences 
r r  S. c\athclcaudatum popu la t i ons  were e v i d e n t  i n  l a t e  J u l y .  
P lo t s  t h a t  were t rea ted w i th  carbendazim a t  the t ime o f  sowing 
had the hlghest number of p lan t -paras i t i c  nematodes (P = 0.05). 
S o i l  populatione of S. docroared gradually dur ing 
the  c rop  growth p e r i o d  whil@ population d a n r l t 4 o r  i n  r o o t 6  
incroaeed. Populatton donl i l ty  of A. o.trl.tarir. i n  s o i l  war low 
a t  the t ime o f  sowing and t h w o s f t e r  increased gradual ly ,  the 
highest  populat ion densi ty belng recorded i n  the month o f  August 
( 6 6  days a f t e r  sowing) (Table 2 ) .  I. indlcua populat ion donsrty 
d i d  no t  d i f f e r  s i g n i f i c a n t l y  i n  d i f f e r e n t  treatments, however, 
the s o i l  populat ion decreased s i g n i f i c a n t l y  during crop growth 
(Table 3 ,  4 ) .  
Population dens i t ies  o f  p lan t -pa ras i t i c  nematodes i n  ths roo ts  
A::  the p l o t s ,  i r r espec t i ve  o f  the treatments had some stunted 
p lan ts  and apparently healthy and vigorous plants.  For example, 
czrbofuran-treated p l o t s  had almost uniform growth and there were 
only a few randomly d i s t r i b u t e d  stunted p lan ts  whereas i n  other 
treatments there were many stunted p lan ts  and some apparently 
hea l thy  p l a n t s .  F ive  s tunted p l a n t s  and t h e i r  n e i g h b o r i n g  
apparently healthy p lan ts  were randomly selected, gent ly  uprooted 
from each p l o t ,  and populat ion densi t ies of S. ~ ; l ~ & ! h ~ i m t ,  
were assessed i n  July and August. I n  add1 t i o n  roo t  samples were 
co l lec ted randomly ( i r r espec t i ve  of p lan t  growth) from each p l o t  
i n  June, J u l y ,  August and September and S .  c l a t h r i c a u d a t u m  
populat ion dens i t ies  were estimated. Stunted p lan ts  always had 
higher than average numbers o f  5. . ~ l a th r~caud -  i r respect ive  o f  
treatment (Table 5 ,  6 ) .  The nematode population was up t o  three 
t-mes higher i n  the stunted p lan ts  than i n  the apparently heal thy 
p lan ts ,  and the nematode popu\at ion ~ncreased dur jng the crop 
growth .  When r o o t  ra rnp lb r  were c o l l o c t c d  a t  random, t h e  
d i f fe roncer  i n  t reatrwnt8 were ovidont  46 &yo a f m r  sowing. 
Pot o x p e r l u n k :  Qrowth o f  66-437 war r i g n f f i c a n t l y  lo88 (P = 
0 . 0 6 )  i n  p o t s  h a v i n g  t h e  i n f e r t a t i o n  l e v e l  o f  1.3 Q. 
cme3 o f  r o i l  a t  sowing tin (pH ( i n  H20) = 4.8 
and A I ~ +  + H* was 0.35 moq. 100 9-' r o i l )  and p lan t  growth i n  the 
pots  conta in ing  0.5 S.  W r i c a w  ~ r n - ~  o f  s o i l  was n o t  
d i f f e r e n t  from tha t  i n  the autoclaved 8011 (no 5. ~ la th r i csuda tum 
and ~ 1 ~ '  + H+ = 0.14 moq 100 g-I  a o i l  ) .  The p lan t  growth was 
s l ~ n i f i c a n t l y  ( P  = 0 . 0 5 )  r r d u c e d  t n  p o t s  h a v i n g  v e r y  low 
populat ion of S .  ~ l a t h r l c a  (0.1 nematode cm-3 o f  s o i l  and 
hrgher A I ~ *  + H+ = 0.55 mea 100 g-' s o i l )  (Table 7 ) .  
So i l  samples co l lec ted from areas w i th  good and wl th  Door 
growth d i f f e red  i n  ~ 1 ~ '  + H* (0.34 moq 100 g-I s o i l )  or lass I n  
good patch and 0.51 mrs 100 0-I so i  1 i n  bad patch).  ~ p p l  t ca t ion  
o f  carbofuran 5G a t  the ra te  o f  8 kg a. i . ha-' i n  pots contain ing 
s o i l  from good growth areas, d i d  no t  r e s u l t  i n  s i g n i f i c a n t l y  ( P  = 
0.05) more vigorous p lan t  growth, however, add i t i on  o f  carbofuran 
5C1 t o  the pot8 contain ing s o i l  from poor growth areas lead to  
s i ~ n i f i c a n t  incr*ase ( P  = 0.05) i n  p lan t  growth. A p p l i c a t ~ o n  o f  
carbofuran 5G t o  the autoclaved a o i l  dramat ical ly  improved p lan t  
growth (Table 8 ) -  Thaae reau l ta  ind ica ted t h a t  a t  a sowing tirna 
population density of 1.3 S. slathricau- ~ r n - ~  causes reduced 
and stunted growth of groundnut. ~ 1 ~ '  + H+ o f  0.36 o r  more a lso  
reaul tod i n  poor and stunted growth. App l ica t ion  o f  carbofuran 
5 G ,  even i n  autoclaved s o i l ,  r e a u l t e d  i n  ve ry  v i g o r o u s  c rop  
growth ind ica t ing  tha t  t h i s  chemical a f f e c t s  tho p l a n t  growth not  
o n l y  by c o n t r o l  1 i n g  t h o  harmful  b i o t t c  f a c t o r s  (nematodes, 
i n ree ts  o t c . )  bu t  i t  p r o b l b l y  a1.80 a f fec t8  a v a i l a b i l i t y  of soma 
n u t r i e n t s  and micrmlenrrnta. App l ica t ion  of carbofuran i n  r o i l  
conta in ing  0 . 8  nematodes ~ m ' ~  o f  s o i l  ( A I ~ *  + H+ 0.34)  drd not  
Improve the p l a n t  growth bu t  i t s i g n i f i c a n t l y  ( P  = 0.05) a f fec ted 
the p lan t  growth i n  so l  t w l t h  h lgher A 1  + H+ ( 0 . 5 1 )  and lower 0.1 
nematode o f  so l  1 .  
E f f e c t  o f  d i f f e r e n t  troatfnentr on crop growth, haulm weight and 
pod y ie ld :  
Crop growth i n  the f i e l d  experiment: V a r i a b i l i t y  i n  crop growth 
I n  some p l o t s  was not;ced from the ear ly  seedling stage. One- 
week-oid seedl ings were ye1 l ow ish ,  s tun ted  and weak, These 
seedlings continued t o  grow ~ o o r l y  and t h e i r  r oo t  systems were 
poo r l y  developed, sparse, w l t h  ve ry  few nodu les .  Roots were 
b r i t t l e  and appeared t o  be almost inac t ive .  I n  many other p \o t s  
cr?o growth was uni form f o r  the i n i t i a l  two t o  three weeks a f t e r  
germination. P lants  were vigorous, green and apparently hea l thy ,  
however, a f t e r  t h r e e  weeks, v a r i a b i l i t y  i n  c rop  growth  was 
evident  i n  some rows and i t  increased gradual ly .  Leaves were 
c h l o r o t i c  and p lan ts  were stunted. Root systems o f  these p lan ts  
were less wel l  developed than the heal thy- looking p lan ts .  I n  
some cases root  t i p s  were s l i g h t l y  swollen and necro t ic .  Lateral  
r oo ts  were branched and stubby. 
Analysis o f  s o i l  samples from some o f  these p l o t s  ind ica ted 
t h a t  these p l o t s  d i f f e r e d  mainly i n  ~ 1 ~ '  + H+ concentration, and 
~n populat~on densities of plant-parasi t ic m t o d a s .  *13' + H* 
wag high (more than 0.36 nwq 100 g-l s o i l )  i n  th. plot. wharaqn 
cfop growth v a r i a b i l i t y  was obreivod from the very boginning of 
crop emrrgance, and i t  was comparativaly low i n  other p lo ts  where 
crop growth v r r i a b i l  l t y  was ovidant a f te r  threa weoks. I n  them 
p lo ts ,  population dansitteo of & & & @ l l o r \ ~  w r i c a w  and 
Xiohin- w e t a r 1 ~  were greater than i n  other p lo ts  (Table 
9 ) .  
Haulm werght and pod ylelds were g i gn l f ~can t l y  lmprovsd in  
the p l o t@ treated wrth carbofuran 5G a t  the tlme of  sow>ng. 
Number of plants per p l o t  d id  not d i f f e r  s ignr f lcant ly  between 
d ~ f f e r e n t  t reatmnts (Table 1 0 ) .  
Table 1. Population denertt.8 of plmt-pararttic nematodeo at 
t h e  tima o f  sowino, ICRISAT, 8adorm, 1989. 
Nematode Dopulrtion denrrtior 100 cmeJ roili 
Treatment SC XP TI TOT 
Irrtgatlon l a  8 9 . 1  9 . 9  17 .4  141.0  
:rrigation 2 5 0 . 1  15.2 9.1 9 2 . 9  
Irrigation 3 8 7 . 1  11 .9  3 . 3  117.2  
l r r ~ g a t i o n  4 3 6 . 3  15.2 1.8 87.3 
Carbendazim 120.2 2 5 ,  7 1 . B  167 .9 
Carbofuran 5G l i ) ? . 3  11.0 3 . 9  132.4 
I r r ~ g a t i o n  1 Three ~ r r i g a t l o n s  in A o r ~ l  
if-%gation 2 Three irrigation% 111 Anr i i dnr l  to i r  l n  May 
I r r ~ g a t i o r  3 ~Gne irrigation in Apr 1 1  and t h r o e  I ~ I  M a y  
Irrigation 4 Ore irr gaClon 1n April and one in M a y  
SC = Sc_ut,ello_ne@fi ~lathri~gy(lat(cm; XP = )c !pk~lnemg p d r d g ~ t a r l q e  
T :  = Tejot_y enc_h_u_:, ~ ~ J G U S ;  TOT - S l i m  j f  sl: oaraCrit.ir 
nem I r nrje pr,pu 1 n t  I orrs 
Data were log,,, transformed for  analysis. 
Table 2 .  Changer i n   ovulation d e n e l t i e r  o f  p l a n t - p a r a s i t i c  
nmmtoder i n  0041 during the crop growth period of groundnut (ev.  
Nematode population dansitia. 100 s o i l  
Samp 1 1 ng 
d a t e  SC XP T I  TOT 
6 J u l y  1949 5 2 . 5  1 0 . 5  9 . 8  1 0 2 . 3  
( 1 . 7 2 )  t 1 . 0 2 )  ( 0 . 9 9 )  ( 2 . 0 1 )  
2 1  J u l y  1989 2 8 . 8  1 9 . 5  1 2 . 6  5 6 . 2  
( 1 . 4 6 )  ( 1 . 2 9 )  ( 0 . 4 1 )  ( 1 . 7 5 )  
2 2  August 1989 2 8 + 3  3 1 . 6  1 0 . 5  9 7 . 7  
I I . 4 2 )  ( 1  .SO) 1 1 . 0 2 )  ( 1 . 9 9 1  
SC - % % t a ? l e f - a  rlarttlr~nu&&wj; XP = L!gh~_ngrn.a paras&ta.r_jag, 
T 1 = !$1~!X1 ~.%h?dS l!?-(dlGM4 : TOT = Sum of  a1 1 oarasit'c 
nematode p 0 p u l a t l o n 8  
c iqures  i n  DarentheSeS are  l o g  x + l  trsnsformeo v a i u e s  
Tabla 3 .  E f t a c t 8  o f  d l t t a r a n t  prarowlng t raatmanta  on t h e  
Nunatod. populat on danr t t iar  
100 em-i .oil 
Traatnnnt SC XP TOT 
I r r iga t ions  during Apri l  and 3 5 . 5  15.8 8 9 . 1  
May 1989 ( 1 . $ 5 )  ( 1 . 2 0 )  ( 1 . 9 5 1  
Carbendazr- 
Csrbofursn 50 ( 1 0  kg a.  i. ha- ' )  1 8 . 6  8 . 2  4 3 .  8  
( 1 . 2 7 )  ( 0 . 7 9 )  ( 1 . 6 4 )  
Control 
LSD ( P  = 0 . 1 5 )  
SC = Scutei- -; XP : 
TOT = Sum c' a l l  pa ras i t i c  namatode population8 
n LmmMMm@; 
Figures i n  aaronthesos are log x+1 transformed valuas. 
Table 4. Effecta o f  d i f f e r e n t  prerowlng t tMEnwnt8 on p o ~ u l a t i o n c  
plant-parar i  t i c  n.nutodar, ICRIMT Sadore, N f w r .  
Nomatodo ptwulation o e n r i t t o r  100 cme3 sot1 
Treatment 8C XP T I  TOT 
I r r i g a t i o n  2 44.5 14.1 6.3 91.2 
(1.65) (1.15) (0.80) (1.95) 
I r r i g a t i o n  3 2 6 .  L 17.0 6.3 93.3 
(1.43) (1.23) (0.80) (1.971 
I r r i g a t i o n  4 23.5 12.0 8 . 5  72.4 
C 1.37) (1.08) (0.93) (1.86) 
NO i r r r g a t i o n  + 66.4 16.2 12.6 131.8 
Carbendarim (1.82) (1.21) (1.10) (2.12) 
No i r r i g a t i o n  + 18.6 6.2 4,6 43.6 
carbofuran 50 (1.27) (0.79) (0.66) (1.64) 
Ccntrol 40.1 18.2 5.6 87.1 
(ns i r r i g a t i o n  and (1.60) (1.26) (0.751 (1.94) 
nc chemical 
LSD (P = 0.05) (0.343) (0.314) NS (0.248) 
SC = w e l l -  clathrrcwd.tume XP = ' h '  r i a*; 
T I  = m; ~ O T  :Sk?%??lQ~a~~~!~~~ 
nmmatode populat~ons 
Figures i n  paranthorea a r r  log x+l transformed values 
Table 5 .  Scutel)~nsll~q populatron densities tn 
roots of stunted and apparrntlr healthy plants. 
Nematode pop" I st 1 on 9- root 
stunted Apparently Mean 
p1 ant healthy plant popu\at.~on 
';.I, bof uran 5;; 4 . 4  5.3 4 . 3  
(0.64) ( 0 . 6 4  I ( 0 . 8 4 )  
Taals 6. S U l ~ n r a r a  clrthrlc.udrtum population In roots of  
rtuntrd end m~parclntly healthy D ~ W ~ S  at different dates. 
Noinatoda population g-' root  
Plant growth 
Oat@ 1 Date 2 Mean 
(Auguot (Septamber) population 
- - 
S t u r t e d  o l a n t  


Table 9 .  Analyr ir  o f  r o i l  ample8 collected from prtche8 whore 
var ia t ion  4n crop growth war v ls ib lo  within one week and a f te r  
three week*, ICRISAT, Srdorr, 1989. 
Organic N .  Nemrtode popyla- 
pH matter to ta l  t i on  100 em- 
Soi l  source ( i n  H20) H+ A 1  ( )  (ppn) r o i l  a t  planting 
Var iab i l i t y  4 . 9  0 . 2 0  0.35 0 .27  144 4 0  
visible within 
a week a f te r  
planting 
Var iab i l i t y  5 . 2  0 .15  0 .19  0 .30 146 1010 
v i s i b l e  
th-ee weeks 
a f t e r  planting 
Tabla 10, E f f m t  of  d i f ferent  prerowing treatment8 on hrrulrn and 
pod yield of grwndnut (cv. $5-437). 
Effect on 
Haulm yt.  Pod yf. namatode 
Treatment ( z h a -  1 ( t h r  1 populations 
1 .  I r r lgat+on durfng 1.01 0.79 NS 
aumMr fallow 
4 .  Control 1 .06  0 . 7 8  
NS t N o t  s ~ ~ n i f i c a n t :  S :  Significant 
V s r t f c a l  d t r t r i b u t i o n  o f  p l i n t  p a r a 8 i t i c  nematod8a a t  t h o  
r q s m r c h  farm of ICRIW 8 J w l h n  Contar: 
This study was conducted i n  groundnut fi.lda t h a t  had crop 
g r o w t h  v a r r a b i l i t y  p r o b l e m  i n  1 9 6 7 - 8 8 .  S o l 1  r a m p l e s  were 
co l l ec ted  a t  the t ime o f  sowing, dur inQ crop growth per iod  and a t  
crop matur i ty  . On each of the three ramp1 in9  dates so i  1 aamploa 
were co l lec ted from s i x  randomly selected locat ions  and a t  each 
l o c a t ~ o n  samples were co l lec ted from 0 t o  15  cm, 15  t o  30 cm, 30 
t o  45 cm, 45 t o  80 cm and 60 t o  7 5  cm s o i l  depths. So i l  samples 
were handled c a r e f u l l y  t o  avo id  exposure t o  h e a t  and d i r e c t  
s ~ ~ i l i g h t .  Groundnut was sown i n  rows and the row t o  row distance 
was 50 cm. Nematode populat ion dens j t les  were assessed f o r  every 
l o c a t ~ o n  and depth by  processing 100 cm3 of thoroughly rnrxed a o i l  
samp 1 es . 
Resu 1 t s  
5 .  d g L h _ r _ x ~ m ,  !. patwmrlali. and T .  x_QiS;m were the 
major nematodes present i n  these f i e l d s .  Hgl!~o_t- sp, and 
Pratvlenchus sp. were present i n  low numbers. A t  the time o f  
sowing, greatest  population densi t res of a l l  the nematodes were 
found i n  the 0-15 cm so11 depth (Table 1 1 ) .  prr~&~lenchu@ ep. and 
Paralonnidorua sp.  population^ were below detectable l eve l s  i n  
the  lower depths. S .  ~la thr lcaudatum,  X. and 1. 
~ n d l c u g  were present even i n  15-30 cm s o i l  depth .  Very low 
d e n s i t i e s  o f  2 .  p la th r i caud r tum i n  30-45 cm dep th  and o f  1, 
i nd icu@ i n  45-60 cm depth Were observed. 
5. cl.thrlc.udrtw war no t  found tmlow 45 cn rot1 death at  
any t+ma whorear populat4ona of &. -, 1. indtcu., 
Hilicotvl.nchur rp ,  and rp. m r o  found down t o  7 5 
cm d e p t h  d u r i n g  c r o p  g r o w t h  a n d / o r  a t  c r o p  m a t u r i t y .  8 .  
popu la t i on  dacreared I n  s o i l  d u r i n g  t h e  c r o p  
growth ar more and more nametodoe entered tho r o o t  ryr temr.  
I t ir  apparent from t h i s  etudy tha t  these nematode species 
do n o t  migra te  v e r t i c a l l y ,  b u t  t h a t  t he  g r e a t e r  o o p u l a t ~ o n  
d e n r i t l e r  are confined t o  the 0-30 cm depth. I t  sopears likely 
t ha t  the populat lonr of 5. do not  migrate down 
words very much dur ing the summer f a l l ow  per iod but enter  i n t o  a 
~ h s s o  of anhydroblosls dur ing these adverse condltlons. 
during crop growth at ICRISAT 8.hOll.n Contor ardor*', tsa$, 
 todo do population. 100 anw3 of  801 I 
Ihpth (cm) sc XP TI riel, ?r Para TOT 
A t  plantinp ( J u l y )  
LSD (0.30) (0.43) (0.47) (0.38) ( 0 , 2 9 1  (0.29) (0.38) 
( P  = 0.05) 
During crop growth (August) 
LSD (0.64) (0.41) (0.64) - - (0.68) (0.81 
(P=O. 05) 
t a b l e  11  contd . . ,  
Nematode  population^ 100 of aoil  
Depth 
(cm1 SC XP T I  H a l .  Pr Para TOT 
LSD ( 0 . 4 4 )  
( P ~ 0 . 0 5 )  
At crop matur l ty  (September) 
SC = S .  ~..l.RflDU-q; XP = &. m ~ q ,  T I  = I ~J&I..!.GUS-, 
He'i. :: &>__?EQ~LY~ e n c h ~  Sp. ; Pr . : W ] f i n c _ h u f ,  Sp .  , 
Par = P q ~ e I ~ n a i -  s p . ,  TOT = Sum o f  a l l  p a r a s r t ; c  nematode 
populations 
F igurer  i n  parentheses are log  x + l  transformed values.  
noat ranoea of S. cl.thalt.udrtus I I *  worm 
studied i n  a t i a l d  i n  which growth of fh aroundnut orop war very 
"artable i n  1988. Tho f o l l w f n g  plan* *p*cf*l were Oxun$ned t o r  
s u r c e p t ~ b i i r t y  t o  t h e  p l a n t - v a r a a l t f o  nrmatodor .  u a t h f a  
h_y2pgnPPt Gn.wM ULtPDt- annuurl !!aMmm nlauulm, 
ShSPmU(B Indlcun* - Crutlcara* 3. hrmstr, s,awuil 
tLs&c, m r.dirtr1 YllPl afimuwb, YiPlU rp . ,  Yorndzrlr 
and 150 m. Seed of thaw p lant  apacier woro sown 
I n  p lo ts  ot  2 m2 r i s e  12 TOWS of 4 m I ~ ~ g t h ) ,  ROW t o  row aprclng 
was 50 cm. The p lan t  r ~ e o l e r  were *own i n  a randomized block 
design and there were threo r e ~ l f c r t i g n s ,  Plots were treated with 
40 kg ha-' p205 a t  l r n d  o reor ra t ton  and groundnut reed8 wore 
treated wrth t h i r m  before rowfng. Sowlng war cmplotod on 6 July 
198s. Populrtton d e n r i t i e r  of 21. ranged between 
10 and 30 nematodes 100 cm-$ r o i l  and Of g. W O L i g p  betwean o 
and 60 nematoder (00 ~ r n - ~  801 1 .  Srxty days a f te r  rowing, root  
systems of tho d t t t e r e n t  p l a n t  rpec ioa were examined f o r  S .  
$ l a t h r t c a w  1nfaCtiOn and s o i l  r rmplas c o l l e c t a d  from the  
rhrzosphere were ~ n l l y z r d  f o r  a r ross ing  the popu la t ions  o f  
d i f f e r e n t  plant-prrrcr i t ic nrmrtoder. 
Paru 1 t a  
Populat ion o f  9. clrthricaudaeUm wore found i n  the  r o o t  
samples of !&JM.u -1 AWlb hvwaa.r, YhWi ac;onitlt9lia, 
radjata, app.. e. olrucum, and ZM mya, (Table 121. 
T h ~ s  nematode populat ion w88 n o t  detected f n  t h a  r o o t 8  o f  &. 
lonuu., S. kic&I.w, Btvlormth.r BOD. and 8.r.rura Indicum. 
Aerct(on of thore r~eclor need to be conffrmed r8 rhizo8phore 
populrtton8 w r r  higher than tho rt-80wlng time population8 o f  
tholie nomatodeli. &. population was hlgher rn tho 
rhizoepheros of 8. l.ndlcum, ti. ronuuo, S. W .  Gtvloranth.l 
f i l m ,  Ca.iclnur and A. hrrrQPala than in tho rhizosphere 
of v. ulllhfS, Y l P n l s p . ,  e. s - L w a n d  i. !&&tprrbn&g. 
Telotyl- population was negligible at the time o f  sowlng a r l  
i t  war found to bo higher In rhizospheres o f  P_. qlaucum, 5. 
QICQ!~ and spp, than In the rhizospheres of 5 .  f m L c ~ - k a ,  
E. 'w, A. ~ R Q M Q A ,  H. w u a ,  and L!m SPP. tll&r_~lonaldorus 
sp, population was detected in soil samples from the rh1:Ospheres 
of 5 .  1Adlsym and A .  hygpsaea. 
Tab!Q 1 2 .  n o r t  rang08 of Q. v, X. rrvurtlrlrr and 
+++ = good host; ++ = moderato host;  + = poor hort  
- = non-host. 
Standardtzrtlacr o f  a f l a l d  e e r m l n g  tochntpur for i & n t i f i c a t i o n  
o f  g rwndnut  0.notyp.a to le rur t / rea ia t .n t  to  tac to ra  c w a l n g  crop 
growth v a r l a b i l  i t y  p r o b l w :  
Groundnut genotypes t h a t  were found to  be r e a i r t a n t  t o  the 
crop growth v a r i a b i l i t y  problem I n  1981, wore vory var iab le  i n  
r e l a t i o n  t o  c r o p  g r o w t h  i n  1988.  T h i r  i s  m a l n l y  becau re  
v a r i a b i l i t y  i n  crop growth i s  a lwayr very heterogeneous and 
random and tho p o r r i b i l i t y  o f  escape i s  vory high. An attempt 
war mado t o  r t a n d a r d i z o  a f i e l d  r c r a e n i n g  t e c h n r q u e  f o r  
~ v a l u r t r o n  o f  groundnut genotypes f o r  t h o i r  reac t ion  t o  the crop 
growth v a r i a b r l i t y  problem i n  a p l a n t - p a r a s i t i c  nematodes 
in fes ted f i e l d .  
In order t o  circumvmnt the problem of  nematode i n f w t a t i o n  
v a r i a b i l r t y  and also the va r i a t i on  i n  crop growth, t e s t  row8 were 
sown i n  small p l o t s  ( 1  m row) a t  e igh t  ( r e p l i c a t i o n )  d i f f e ren t  
locat ions .  The e n t i r e  t r i a l  was surrounded on a l l  four r i des  
w i t h  a s t r i p  o f  the suscept ib le check ( 5 5 - 4 3 7 )  va r i e t y .  F o r t y -  
n ine t e s t  o n t r i o r  and ~ u s c e p t ~ b l e  checks were sown i n  a l te rnate  
rows. Test p l o t s  and suacoptible checks were arranged i n  such a 
way tha t  each t e s t  entry was surrounded by four check rows. The 
layout  looked checkered w i th  a l t e rna t i ng  susceptible and t e s t  
en t ry  p l o t s  I n  both d i rec t ions .  P l o t  s i ze  was 1 row o f  1 m 
l eng th .  P l a n t  t o  p l a n t  d i s tance  was 10 cm, and row t o  row 
distance was 50 cm. The t e s t  en t r i es  and suscept ib le check i n  
the checkered layout were arranged i n  a square l a t t i c e  design. 
S o i l  aamplea were c o l l e c t e d  f rom a l l  t h e  e i g h t  r e p l i c a t i o n s .  
E i g h t  s o i l  cores were c o l l e c t e d  f rom each r e p l i c a t i o n .  S. 
popu la t i on  war vo ry  v a r i a b l e  I n  d i f f e r e n t  
r q p l l c a t o r  and nematode p o ~ u l a t i o n r  rangod f rom 2 0  t o  90  
nunatodor 100 r o i l .  Tm8t and check p l o t e  worm rcorod f o r  
v a r i a t i o n  i n  crop growth i n  ZI.pt0mb.r On a  1-9 8calo ( 1  = untform 
growth; 9 = h igh ly  va r iab le  growth). Roactton of each t e r t  row 
war c-arod w i th  the four check rowr tha t  rurrounded tho t o r t  
en>ry. Thero war a  l o t  of va r ia t i on  i n  t h r  r o r c t i o n  o f  evon tho 
check ( r u r c e p t i b l e )  v a r i e t y .  React ion of  a  t e r t  e n t r y  was 
sonsidorod r e l i a b l o  only when tho rurrounding chock rowr were 
very v a r i a b l e  ( 7  t o  9 r c o r e )  I n  a l l  t he  e i g h t  row8 and t h e  
react ion o f  the t e r t  en t ry  war ( 1  t o  5 ) .  Mean rcore  o f  tho t o r t  
en t r i es  war not considered. I f  tho reactton o f  tho t o r t  entry 
was betwoen 1 t o  5 and t h a t  o f  any of the check row8 war a180 i n  
t h i s  range, evon i n  only one rep l i ca te ,  the react ion  o f  tho tas t  
row was n o t  c o n s ~ d e r e d  r e l i a b l o .  R e a c t i o n s  o f  d l f f o r e n t  
genotypes are g iven ~n Table 13. ICG (FDRS)41 war t h e  o n l y  
genotype growlng uni formly we l l  i n  a l l  the e igh t  rep l i ca t i ons ,  
an3 the surrounding checks were var iable i n  growth. Roaction o f  
t h i s  genotype needs t o  be checked i n  larger p l o t r .  
Thls t r i a l  wae repeated i n  a  nematode-infested f i e l d  and a l l  
the p lo t s  were t reated w i th  carbofuran 50 a t  the ra te  o f  10 k g  
a .  i. ha- ' .  Check rows were n o t  used i n  t h i s  exper iment  and 
react ion  o f  each ent ry  i n  carbofuran-treated p l o t r  and cont ro l  
p l o t s  (untreated) were comrred. 
P lan t  growth was v igorour  and un t fo rm i n  t h e  ca rbo fu ran  
t reated p lo ts ,  howevmr, soma t e s t  e n t r l o r  (ICQ 371, ICQ 140, I C Q  
6322, ICCJ 8854, ICOZ)(E)13, ICOS(E1-76, 86-43? 8nd 86397) rhotmd 
var iab i l i t y  I n  ~ r a r t h  8 t  l e a r t  i n  o m  of th8 might repltcatiOn8, 
even i n  tho treated plot.. Plant growth of a l l  the tes t  entrims 
wae b t t o r  i n  the treated plots.  Leave8 war0 dark green, and 
plants were more vigorour than tho80 in  the untr08t.d pl0t8.  
Table 13. Reaction of groundnut gmnotyper to the crop growth 
v a r i . b i l i t y  problem, I C R I M T ,  &&re, 1988. 









































Tablo 13 contd... 










R + maximum scoro i n  8 r e p l i c a t i o n s  5 or less; 
S s m a x ~ m u m  ecore 7 ;  
HS : maximum ecora 9. 
Important plant-wruitic nematndba 8r.ocirt.d with groundnut i n  
mrtr of B.nin, Burkina F u a  rhd Mlg.rlr: 
P l a n t - p a r a s i t i c  n o m r t o d u  arm on. o f  t h o  jmportant b i o t i c  
f a c t o r s  i n  causing c r o p  growth v r r i a b l l l t y  problem t n  t h o  Sahol. 
Populat ions o f  ~ l a t h r -  wore found t o  be h i g h  
yn t h e  r o o t s  o f  c h l o r o t i c  and a t u n t o d  p l a n t s  In t h e  r e g i o n s  
nav ing  revere  variations I n  crop growth o f  groundnut i n  N iger .  
Oe.her commonly a s s o c i a t e d  nematodes  were  E ; t ~ h i o o m & ,  
~ n r j l l a n a i d o r u g  and T e l o t ~ l e n c h u a  BP.  I n  Auguat  and September 
:989, survey t r l p s  wore u n d e r t a k e n  t o  some o f  t h e  g r o u n d n u t  
p r o d u c i n g  r e g i o n s  ) n  Benin,  B u r k i n a  Faso,  and N l Q e r l a  t o  g e t  
i , i f o rmat lon  on the fauna of p lant -paras1 t l c  nematodes a rsoc ia ted  
w i t h  groundnut crops. Theae surveys do n o t  e s s e n t i a l l y  represent  
t f i e  ma jo r  problems i n  these  c o u n t r i e s  and o n l y  h i g h l i g h t  t h e  
peesence o f  impor tant  ~ r ~ p - d a m a g l n g  nematode species. A t  each 
l o c a t i o n ,  s o i l  samples were c o l l e c t e d  i n  p o l y t h e n e  bag6 f r o m  
d i f f e r e n t  f i e l d s  and s o i l  samples c o l l e c t e d  f r o m  d r f f e r e n t  
reg ions  were processed us ing  the techniques doocribed e a r l i e r .  
Plant-parasitic nematodes recorded i n  d i f f e r e n t  reg ion6 o f  
these coun t r ies  are presented i n  Table 14. Presence o f  the  pod- 
l e s i o n  nematode, PratvlenEhya brachvurt lg, whrch r e  one o f  the 
most i m p o r t a n t  nematode p e s t s  i n  t h e  U n l t e d  S t a t e s  damaging 
g r o u n d n u t s ,  i n  B e n i n  a n d  N i g e r i a ,  and  t h e  p r e s e n c e  o f  
S s u t e l l ~ n e m a  spp. i n  Burk ina Fsso and Benrn i n d i c a t e  t h a t  t h e r e '  
i s  a need t o  map t h e  d i s t r i b u t i o n  o f  these nemtodee I n  these 
c o u n t r i e s  as w e l l  as t o  es t imate  the  e x t e n t  o f  crop loseer  be ing  
caurrd b y  them on Qroundnut,  p e a r l  m i l l e t  and rorghum. 
0- rp. and Aoh.\moholkr 8p. were found i n  l u n y  regionr 
in  there countrler. There nam8toder attack the 8wdr and pod$. 
ir  80 f a r  raported I n  the reed of  
Qroundnut in  Nigeria and Dityl- i n  podo and 8eedr 
from the Tranrvaal Province of South Africa. 
T a b l o  1 4 .  L i s t  o f  some t m p o r t r n t  nomatodo a p o c t a r  f o u n d  
Faro and Nigor. 
Country/ 
Rag r an N o m t o d ~  rpp. 
9 1ou u a r s h u  s o . ,  t i a l i c o t v l r n c h u l  w y _ 0  
Bz~rnbereke H O l  1 C O t ~ l -  SO., !iuuUmm G!A!& L~~L(Lv.~QL urn , 
$cute\ l onom sp . , X ~ o h i  PBTPJIPLKI B I I  
' 3'10 a o h e l e n c h o l d e s ,  He1 f c o i v  a n . ,  H .  
p a r a r o b u s m ,  S .  d~th r rcaud_a tyn ,  -1 S P  , 
o r a t v l e w  U c h v u r u z ,  P ~ & u l e n c w  s o . ,  X .  
W e t e r i q B .  
. 1 > 0 6 i ' '  ~ ~ _ ~ ~ ~ n e r n p i  dag sp. , w . u _ ~  SP. , e .  ~ I . G ~ Y L L L ~  8 
;~~r.l$n8rfa s p . ,  F1pUm 
aanfora  H .  d ~ h y & ~ .  H_. ~ 4 r 3 r o k ~ _ k t ~ $ ~  S .  ~ l a ~ ? h r ! ~ d a u m ,  
$.g,it,el lonemg sp. , Pg&.y.kchgq 61). 
jengou indongou - 1 e n ~ h u ~  Sp. , HiQl LN&L~B~Z!?VS SQ. . Hqr?lZg.!QQ21 J 
p e r a d o r & ,  Hemicvcl l_o_ph-or?. S Q . ,  ReE/1#nay.!.Vlj 
pa rvuk ,  E. d W & , i & f , ~ m ~  S-U&Q-!!~~W s P .  
T r i  rersus an~u:-g!.s. 
Fada ~ ~ h e l e n c h o t d e a  S P . ,  % .  ~ l a t h r i c a u d w  - , 
S u t e l  lonema s v .  , P_rs2rLkc~kug sp .  , T W k 9 m - u  
an_n.u_1at_sl_s. 
qoandj  A o h e l e n c h o f d e e  s p . ,  &a1 i c o t y 1 ~  a h u r  
Pratylenchua so. 
Kadunr ALlhrl.nchafd.l rp . ,  n.llcotvt.mhur 8p.S -, 
a p . ,  rq., 8 D .  and 
Prrfvlrnchvr rp. ,  &hhimm OD. 
E f f u t r  of application of MI@ and tarbofuran 50 on WDulation 
dmaltims of plant-pararitlc mu-: 
Effects of appl~crtion of dtbromo chloropropane (DBCP) at 
the rate of 20 litrr in 85 liter of water ha" and carbofuran 50 
at the rate of 10 kg a. i. ha" before aowing on growth and yield 
of groundnut and millet and on population densities of plant- 
parasitic nematodes were investigated in a field having the crop 
~'owth variability problem. Plots ( 5  row. of 5.6 m length of 
rni:let ( C I V T )  and 6 rows of 5.6 m length of groundnut ( 5 5 - 4 3 7 )  
were arranged in randomized block design with six reptications. 
Rob to row distance was 50 cm for groundnut and 80 cm for millet 
an3 plant to plant d{stance was 10 cm for groundn~t and 80 cm for 
mr 'let. Groundnut seeds were treated with (Thioral) before 
sowing. Population densities of plant-psrasitic nomatodrs were 
ebtimated before sowing and at crop maturity. 
Results 
Popuiation densities of  ~ l a n t - p a r a s ~ t i c  nematodes werc. 
s 3nificant'y (P10.05) reduced by the application of carbofuran 5 ' ,  
an3 DBCP in groundnut and pearl mill@t plots (Table 151 
ipp'lcatlon of DBCP 20 1 it ha-' caused 70 3 percent reduction i r  
the densities of plant-parasttic nematodes, carbofuran 50 ( 1 0  kg 
a. I .  ha-') reduced the nematode population denstties by 67.5 
percent. Carbofuran 5G appeared to be more effective on groundnut 
than DBCP, while the latter was found to be more effective on 
p a r 1  mlllet (Table 1 6 ) .  Nematode populattonr in the roots of 
pearl mll\et and groundnut were very low in the nematicide-treated 
plots (Tabla 17). Population denrit~es of pratrkW&@ sp. were 
very h i g h  I n  t h o  root0 o f  pearl millet in particular, and 
groundnut In tho control plot. (T~blo 17). 
Table 15. Effect of applicrtlon of DBCP and crrbofuran 5G on the 
population densittor of plurt-paro*ltic nenutodor, XCRISAT Sadore, 
i 98s. 
- - - - -- 
Treatment SC TI Pr Tot 
F .  Pr. 0.096 0.03 0.02 0.02 
SC = 3 .  clathric&$atunl; TI = 1. i n d ? ~ ;  P r  = &&~J.&Q$$&@ s p . ,  
1st = Sum o f  total parasittc nematodes 
Nmatode populat~on densltles are ~n 100 cm3 sol 1 samples. 
Table 16. Effect of application o f  DBCP and carbofuran 5G on t h e  
population dens~ties of  X .  pgrpaauclw and total parasit?c 
.amatodes on groundnut and marl millet, I C R I S A T  Sadore, 1989. 
Crop Nematode OBCP Carbofuran 5G Control 
--- - 
Groundnut Tot 50.6 15.0 96.6 
Pearl m~llet 17.1 68.5 120.1 
F .  P r  0 . 0 3  
Groundnut f. 25.6 
parasetar,f@ 
Pearl  millet 5.1 
F. Pr 0.003 
Table 1 7 .  E?t.ct. of  rpp l i c r t ion  of  OBCP md c a r b f u r m  on the 
p l m t - p r r a 8 i t i c  nematode pspulrtlbn8 in th. root0 of groundnut and 
p r a r l  m i  1 l e t ,  I C R I S A T  Sador*, iaea. 
Nematode oopulattonr 1 9-' root  
I.-- errtYlrnchur T o t a l p a r a r l t l c  
Treatmant crudsturn 80 .  nematodes 
Control 6 . 2  2 8 . 7 ,  4 3 . 7  56.2 
F .  Pr .  0.03 0.001, 0.01 0.01 
L I n  groundnut roots 
s f  I n  pearl mlllet roots 
This study u t i l j z e d  r long-term agronomy trt.1 d e s i ~ n e d  t o  
evaluate the performance o f  groundnut i n  r o t r t l o n  with mftlrt and 
Rhodes grass and t o  study the a f f e c t s  of d i f f e r e n t  rotr t4onr on 
the crop growth variability problem. There are  four r e p l i c a t ~ o n s  
for  each of  the following 1 2  t r e a t w n t s :  
Years (1989-1992) 
Treatment No. 1989 1990 1991 1992 
R - Rhodes grass; G = Groundnut; M = M i l l e t  
P l o t  r l z a  ir I m x 0 a. For a r t l m a t l o n  o f  p o p u l a t f o n  
Uenr l t io8  of p l 8 n t - p a r u i t f c  nanrtodar, r o l l  coror  mn co l lac tod 
near the p lan t  roue from a i r  randomly m01.ot.d locratlonr lron aach 
p l o t .  
S o l 1  r a m p l a r  wore c o l l a c t a d  b e f o r e  mowlng and a t  c r o p  
m a t u r l t y  a t  the research farm o f  ICRISAT, Sadoro, and a t  t he  
reeearch farm o f  INRAN,  Haradi. 
Results 
The nematode communities a t  theso two locat ions were s im i l a r .  
Populations o f  erstvlenchua ap. were present a t  Maradi whereas 1. 
~ n d ~ c u  was present a t  Sadore. Populations o f  S .  c l a t h r , c a i r d a t u m ,  
8 .  notarataria% and lieelolaimua ~ r a r ~ b u s t u s  were found a t  both 
locat ionr .  Population dens i t ies  of p lan t -paras i t i c  nematodes and 
t o t a l  p a r a s i t i c  nematodes i n  d i f f e r e n t  treatments d i d  not  d i f f e r  
s i g n i f i c a n t l y  (Table 1 8 ) .  PoDulation densi t ies o f  X. W t a r i u  
a t  Sadore, and &. p p ~ ~ e t a r i a e  nd Pra tv lenchu  so. a t  MaraUi were 
r i g n i f i c a n t l y  h ~ g h s r  (P = 0 . 0 5 )  a t  c rop m a t u r i t y  ( T a b l e  1 9 ) .  
%ematode population per g o f  r o o t s  g e n e r a l l y  d i d  n o t  d i f f e r  
between different treatments,  however, t h e  P ra tv lenchua  sp.  
opulat ion was highest  I n  the groundnut-mil let intercropped p lo t s .  
f a b l e  18.  E f fec t8  o f  d i f f o k a n t  crop r o t a t i o n s  on p o p u l a t ~ ;  
densiti.8 of plant-parasit ic  fionratoder, Niger, 1989. 
w em at ode populat4on 100 r o i l  
Treatment SC T I  XP HOP Pr Tot 
R 3 4 . 7  
R 1 7 . 0  
R 2 0 . 4  
R 2 9 . 5  
R 36.3 
R 1 5 . 8  
G 1 9 . 1  
M 2 7 . 5  
G/H 2 2 . 9  
G/H 3 1 . 6  
G 1 2 . 9  
M 20 .9  
F .  Prob NS 
SC = S .  ~lathri-; T I  = I. i n d i w ;  XP = g. Paraartarrae 
HOP- H .  pararobusw;  Pr = PratvlerlEhyg: so. 
Tot= Sum o f  to ta l  paras i t ic  nematodes 
Tabla 19. Namtoda population danrlt iar e t  th. tfnr, of sowing 
and rt  crop mturl ty,  Higar, 1#89. 
Namtoda p o w l a t i o n  100  em-' r o i l  
S~lpl in@ tim 8C T f  XP HW. Pr .  Tot 
r t  matur i ty  
F .  Prob 
HSp(tl 
~t sowins 22 .9  - 4.5 4 . 3  4 . 4  60.5 
A t  matur i ty  22.9  - 12.6 2 . 0  15.9 76.1 
F .  Prob NS - 0 . 0 4  NS 0.03 0.06 
SC = a .  clrthrfcaudafum; TI = 1. u; XP = X. 
HOP= H. -; Pr = sp. 
Tot- Sum o f  t o t a l  p a r a a i t i c  nematodes 
Eff.ct.8 of Intorcropping w r l  nillet wtth groundnut on popu la t ion  
build up of plant-p.r.r t t i lg nrlatod..: 
S o l e  g r o u n d n u t  ( C v  5 3 - 4 3 ? ) ,  e o l a  m i l l a t  ( C I V T ) ,  and  t h r e e  
combinat lone o f  Qroundnut m d  p e a r l  m i l l e t  4ntercrop ware r t u d r e d  
i n  a randomrtsd b lock  dastgn. Thara were t o u r  r e p l i c a t i o n r .  Row 
t o  row d is tance i n  groundnut was 50 cm and p l a n t  t o  p l a n t  d is tance 
W A S  10 cm, and i n  m i l l e t  row t o  row d is tance  war 100 cm. I n  the 
rh ree  i n t e r c r 3 p  treatments, m r l l e t  was sown a t  1 m x l m ,  1 m x .? 
m, and 1 m x 3 m whereas groundnut was sown a t  50 x 10 cm i n  these 
p l o t s .  P l o t  s i z e  was 6 m x 6 m. P l o t s  were t r e a t e d  w i t h  a basal 
Jose of 36 k g  P205 ha- '  and top dressed w i t h  10 k g  ha- '  o f  CAN f o r  
m i  1 l e t  and w i t h  400 kg gypsum ha-'  a t  pegging f o r  groundnut, S o i l  
~ ~ m p l e s  f o r assessment of p l a n t - p a r a l l t i c  nematodes were c o l l e c t e d  
c l o s e  t o  t h e  p l a n t  rows. Root samples were c o l l e c t r d  f r o m  
groundnut and q . l l e t  p l a n t s  from each p l o t .  
Resul ts  
Populat ion c l e n s l t . e s  o f  T 1nQi-Cg3, A .  p i 7 r ~ . g t , & r 1 ~ ~ ,  and t h + -  
t 3 t a i  pvpulat- ion o f  p a r a s i t i c  nematodes increased s i g n i f i c a n t l y  f P  
= 0 0 5 )  an these crops (Table 20). $ .  ~ l . ~ t h r j m t g - t y  p o p u l a t i ~ r  
43s s l g n i f i c a n t ' y  ( P  : 0 . 0 5 )  mcre i n  t h e  r h l z o s p h e r e  o f  s o l ( <  
m i l l e t  than i n  t h a t  of s o l e  groundnut howeler,  popu la t ion  i n  r o o t s  
w3s h ighes t  i n  the so le  grouncnut p l o t s  (Table 21 ) .  Populat ion 
densities o f  3.  p a r a s e t a r i a  were s i g n i f i c a n t l y  (P = 0.05) more 
~n t h e  so11 samples c o l l e c t e d  f r o m  i n t e r c r o p p e d  p l o t s  t h a n  In 
samples f rom s o l e  c r o p  p l o t s .  L. j n d i c u  p o p u l a t i o n  d4d n o t  
d ~ f f e r  i n  d i f f e r e n t  t r e a t m n t r .  H o o l o l a ~  ap. popu la t ion  was 
l o w e s t  i n  t h e  r o o t 8  o f  s o l e  g roundnu t  t h a n  i n  g r o u n d n u t  w i t h  
rntllrt ( 1  m r a m l .  Populrtlon d r n r t t l e r  o f  t o t a l  p lant -  
d ld  not d i f f e r  brtwrrn d4ffrrant t r r rknmtr ,  hamver, ronw trends 
Inddcating proforonce of 4.  cl.thrlcrud.tum for groundnut were 
noted. 
Table 20. E f f e c t 8  of i n t e r c m p i n g  m a r \  I R i l ' l O t  w l t h  groundnut on 
----------------------------------------------------------------- 
~ l rnu tod rpopu la t i on r  1 0 0 c m - ~ e o i l  R O O ~  ( Q - ' )  
---------*------------------------ ------------- 
Treatment SC XP 1 I TOT 8C Hop 
------------------------------------------*----------------------- 
Groundnut 9 . 4  5.1 26.3 57.5 4 7 . 1  2.5 
(55-437) (0.D7) ( 0 . 7 1 )  (1 .42 )  (1 .76 )  
M i l l e t  ( C I V T )  22.7 5 .3  29.5 67.6 15.0 12.6 
( 1 . 3 6 )  ( 0 . 7 2 )  ( 1 . 4 7 )  ( 1 . 8 3 )  
Groundnut + 8 . 8  23.6 29.5  76.9  11.5 7 . 5  
M i l l e t  ( lm x Im) ( 0 . 9 4 )  ( 1 . 3 0 )  (1 .47 )  ( 1 . 8 8 )  
Groundnut + 2 . 6  13.5 44.1  87.1  27.5 16.3  
M i l l e t  (1m x 2m) ( 1 . 1 0 )  ( 1 . 1 3 )  ( 1 . 8 5 )  ( 1 . 9 4 )  
Groundnut * 8.6 18.5  33.9  72.4 1 1 . 3  2 . 5  
nlllet ( l m  x 3m) ( 0 . 8 2 )  ( 1 . 2 1 )  ( 1 . 5 3 )  ( 1 . 8 6 )  
LSD ( P  = 0 .05 )  ( 0 . 2 8 )  23.1  8 . 9  
SC = S. slathrica-; XP - X. w a t a r i p i  
T i  = I. j-; HOP = Prraroburtvr 
Tot = Sum o f  t o t a l  p a r a s i t i c  nematode8 
Figures I n  parenthesea are log  x+l  values. 
Total go~llatlon h t  B W ~ W  4 1 . 1  10.2 8Q.l 101.3 4S.O 01.7 
Dt p . r u t t I c  (1.001 (1.7I) (1.82) (2.01) (I.(#) (1.70 
nu* 
A t  Yturlty 71.4 I1.3 (1.1 74.1 104 l 83.2 
(1.10) (1.81) (!.SO (1 17) (2.02) l1.81l 
E f t a c t 8  o f  a p p l i c a t i o n  o f  d i f f e r e n t  c r o p  r e r l d u r a ,  EDTA 
(~tt011at0) ml ppoS:  
E f f u t .  o f  e i g h t  t r e e M n t 8 :  1. Control, 2. P205 (SSP) 36 
kg ha-', 3. Crop reeidue 2 t ha"', 4. Crop rer ldue 4 t ha", 5. 
EDTA 80 kg ha-', 6 .  P20s 38 kg h4- l  + Crop reeidue 2 t ha-', 7 ,  
P205 36 kg ha-' + crop reaidur 4 t ha", 8. P205 38 kg ha" + 
EDTA 80 kg ha-' were studied on the population dens i t ies  o f  S .  
~; la thr ica !&m,  &. w e t a r i u ,  I. indlcul. P !  sp., 
5 .  Hel icotv l rnchur sp. and t o t a l  p lan t -paras i t i c  
nematodes.  S o i l  sample6 were c o l l e c t e d  f o r  e r t r m a t i o n  o f  
nematode populations a t  the tinto of sowing (June) and a t  crop 
matur i ty  (September) using the methodology described e a r l i e r .  
Rmau 1 t a  
Populations of a l l  the p lan t -paras i t i c  nematodes except d .  
g a r a r o b u s m  were not  affected s ign i f i can t1  y by the appl i ca t i on  
o f  d i f f e r e n t  c r o p  r e s i d u e s ,  EDTA and P 2 0 5  ( T a b l e  2 2 ) .  
Q ra lona ido ryp  sp. was below d e t e c t a b l e  l e v e l  s t  t he  t ime o f  
sowing and the nematode popu la t i on  increased d u r i n g  the  c rop  
growth period. The nematode density was lowest i n  cont ro l  p lo ts .  
Density o f  X. w t a r i q g  was very low a t  t h e  t ime of sowing and 
it increased s i g n i f i c a n t l y  (P = 0 .05 )  during crop development 
(Table 23). The increase i n  population density was low i n  p l o t s  
t r ea ted  w i t h  P205 + chel late,  or w i t h  crop reslduee. 
Tabla 22.  Eff*ct8 of dtr)arunt or- remlduar, chel l a t e  and 
~ a m t o d e  populatton 100 an-' r o i  1 
Treatment SC HOP He1 ico Tot 
P 0 (SSP) 3 2 . 2  2 3 . 7  5 . 1  105 .9  
33 $9 a. 4 .  ha-' 
Crop re  idua ? 3 0 . 3  5 . 6  4 . 0  7 7 . 4  2 t ha- 
Crop refidue 3 7 . 4  4 9 . 0  5 . 6  139.6 
4 t ha- 
EOTA 80 . kg ha" 19.3 3 3 . 1  10 .5  108.2 
P205 36 kp ha" + 3 2 . 7  3 0 . 9  2 . 1  93.5 
crop r ~ f i d u a  
2 t ha 
P205 3 6  kg ha-' + 1 7 . 2  2 0 . 4  2 . 2  8 B .  5 
crop r e  idue 
4 t ha- ? 
F .  prob. NS 0 . 0 1  NS N S 
Tablo 2 3 .  Popula t ion  donrltir$ o f  I .  and 
8 V .  a t  the ti* o'f rowing md during crop growth 
ICRILUY Sador., 1909. 
tbwtodo populat ton 100 emmJ 8all 
At During crop A t  Ourlng crop 
Traatment cowing growth sow l ng growth 
Control  0 7 . 8  0 2 . 5  
P,O (SSP) 1 .8  7.8 0 17.8 
36 t g  a .  i .  ha-' 
Crop ro idus ? I . 8  11.0 0 9.3 2 t ha 
Crop r e  idue 
4 t ha-' 
EDTA 80 kg ha-' 0 4 . 3  0 8 . 3  
P205 36 kg ha-' + 0 
crop r e  idue 
2 t ha - ? 
P205 36 kg ha-' + 1.8  . 4 . 6  0 9 . 8  
crop regidue 
4 t ha 
PnO 36 kg ha:: + 0 3 . 9  0 10.5 
~ 6 ~ 1  80 kg ha
F .  P r .  0 .01  0 .03 
E t t e c t r  on t h e  popu ln t i on r  o f  d i f f e r e n t  p l a n t - p a r a s i  t l c  
nenutodos.of different rourcea of phosphorus: 1. Contro l  rock, 2. 
Tahoua rock pho*ph8tr 40 kg ha" P2O5, 3. T r l p l e  super phoaphato 
40 kg hr- '  P205, 4. Single super phorphate 40 kg hn-' P205 5. 
P a r t l s l l y  ac idu ln t rd  parc-W rock phosphate 40 kg ha-' P205, w i t h  
and w i t h o u t  c r r b o f u r a n  60 were r t u d l e d .  T h i s  t r i a l  was 
conducted a t  ICRISAT r ra r8 rch  farm s t  Sadore, and the research 
form o f  INRAN a t  Maradi. Nematode populations wero asees8rd a t  
both t h r  locattone a t  the time of p lan t ing  and a t  crop matur i ty .  
Reaul t s  
Popu la t ion  d e n s i t i e s  o f  p l a n t - p a r a s i t i c  nematodes were 
a i g n t f l c a n t l y  reduced (P-0.01) by the app l ica t ion  of carbqfuran 
5G a t  both the locat ions  (Table 24). Appl icat ion of d i f f e r e n t  
sourcrr  o f  phorphorus d i d  not  a f f ec t  the population dens i t t r s  o f  
d i f f e r w t  plant-parasitic nematodes (S .  ~ l a t h r i c a u d a t u Q ,  I. 
mdicur, earalQnnidarur sp., X. -. Pratvlerrchug sp. 
(Table 26) a t  r i t h e r  locat ion.  
Table 24. iiffocta of a w l l c a t i o n  o f  carbofuran 60 and different 
Parae l t ic  w t o d o a  
Location Treatment 100 cm-q t o l l  
Sadore Control 
Carbofuran SQ 
F .  prob. 
Maradi Control 
Carbofuran 50 
F .  prob. 
T a b l e  2 5 .  E f f e c t s  o f  application o f  d i f f e r e n t  sources o f  
phosphorus on p l a n t  p a r a r l t i c  nematode6 a t  Sadore and Waradi, 
Niger. 
Nematode population 100 ~ r n - ~  r o i l  
Treatment 
Control 
Tohou rock phosphate 
(40 kg ha P205) 
T r ip le  suvqr DhOSDhate 
(40  kg ha- P2O5) . 
Single suptr phosphate 
(40 kg ha- P205) 
P a r t i a l l y  audulated parc-W rock 
phosphata (40 kg ha- P205) 
Parc-W rock phomphate 
(40 kg ha-' P2O5) 
F. prob. 
This  I 8  a long-term 0xpOtim.nt t o  8 tudy  t h o  o f f o c t r  of 
change I n  pH following a d d l t l o n  o f  l l m 0  on t h o  c rop  growth 
v r r l a b t l t t y  problom. Troatm.nts were arranged i n  a r p l i t  p l o t  
de8ign and war. rop l4cr tod  Bfx t l ~ 8 .  Appl lcat lon o f  carbofuran 
50 a t  tho ra t0  of 10 kg a. i .  ha" and no carbofuran app l ica t ion  
were tho main p lo t s ,  and calcium carbonate leve ls  (250  k g  ha-', 
500 kg ha-' and 1000 kg ha-' ) wore tho rub p lo t s .  Sub p l o t  s ize 
was 16 m2 ( 8  rows of 4 m ) .  Nomatodo population dens i t ies  were 
arssrood a t  tho timo o f  sowing ( J u l y ) ,  21  days a f t e r  sowing and a t  
crop matur i ty  i n  l a t e  September. 
Rosul tr 
Appl icat ion o f  carbofuran s i g n i f i c a n t l y  (P=0.01) reduQgd the 
p o p u l a t 4 o n  l e v e l s  o f  Q. E L e w ,  I. i n d ~ c w ,  X. 
Parar.tacjar, and P(ITLIPnSidorua sp. (Table 2 6 )  i n  s o i l  and roots 
(Table 2 7 ) .  Appl icat ion o f  d i f f e r e n t  dosages o f  calcium carbonate 
d i d  n o t  a f f e c t  the  nematode p o p u l a t i o n s .  V a r i a t i o n  i n  crop 
growth was high i n  tho p l o t s  t ha t  were not  t reated w i th  carbofuran 
50. Appl icat ion o f  c a l c ~ u m  carbonate apparently d i d  not  improve 
the crop growth. 
t ab le  26. Itffec- of  r ~ p l l c d l o n  o f  oarboturM 50 m d  different 
Nematode po u la t l on r  
100 isg '01 1 Nernrtode 
S-1 ing populatton 
Treatnnnt t tmr  ZIC XP T I  TOT In  19 roo t  
.................................................................. 
Control A t  rowing 20.6  33.8 5 . 0  88 .1  
21 day a f t e r  4 . 4  7 8 3  8 . 1  105.8 
plant ing 
A t  crop matur i ty  23.1 37.5 14.4 91 .9  5 7 . 5  
Carbofuran SQ A t  a o w i n ~  2 4 . 4  36.3 1 1 3  7 8 . 8  
(10  kg a . i .  21 days a f t e r  0 . 6  28 .8  0 33 .8  
ha- '  ) p lant lng 
A t  crop maturlty 8 . 9  28.1 9 . 4  49 .4  34.7 
F .  prob. 0:01 0 .01  0 . 0 1  0 . 0 1  0 . 0 6  
Table 27. Effects o f  d i f f e ran t  lava18 o f  calclum carbonate on p lan t  
para8 i t i c  nematodes 
Nematode population 100 r o i l  
T reatment SC XP T I  Tot 
Control 13.8  4 0 . 0  6 . 7  69 .6  
CsC03 250 kg ha-' 11.7 3 6 . 3  1 1 . 3  8 7 . 9  
CaC03 500 kg ha-' 13.3 37.5 7 .1  69.6 
C ~ C O ~  1000 kg ha-' . 14.6 46 .7  7 .1  7 7 . 9  
F. prob. NS NS N8 N8 
OC r a, -, XP = 3. ~u&&ae, TI = 1, fndlcur 
r §CIRI of paras i t i c  nematode populationr. 
Var ia t ion  i n  crop growth ir a v w y  rer iour  con r t ra in t  t o  groundnut 
product ion  In  the  Sahel, Marked d i f f e r e n c e 8  i n  c rop  growth and 
y i e l d  over r e l a t i v e l y  rma l l  area8 o f  l and  confound fa rmerr  and 
r c i e n t l r t e  $11 acror r  tho Sahrl. Attempt8 have boon mado i n  the 
p a r t  t o  undorrtand the at io logy o f  t h l a  p r o b l ~ .  Whilo var ia t ion  i n  
topography, r o i l  type, storm damage, organic matter, nu t r i t i ona l  
atatus, and v i r a l  diseares a l l  contr ibute to  v a r i a b i l i t y  i n  croc 
growth, there are some other more problematic fac tors  as wel l .  Low 
pH, alumintum t o x i c i t y  and plant-parasi t ic  nematodes are strongly 
ru rpocted t o  be the major f a c t o r r  i n  t h e  v a r i a b i l i t y  problem. 
Howover, good crop growth i s  obaeived i n  patches having soi  1 pH a; 
low ar 4.0, whereas vary stunted and ch loro t ic  patchea are seen i n  
arear having low aluminium contont. Also v a r i a b i l i t y  i n  crdp growth 
1 
occurs I n  patches having vary low d e n s i t i e s  o f  p l a n t - p g r a s i t i c  
nematodes. Therr obsarvat ion f u r t h e r  confound t h i s  ek igmat lc  
problom, Results obtained i n  the 1989 crop sedson help; t o  some 
extent  i n  expfaining those obaervations and c lear 1 y indidate th6' 
p l a n t - p a r a e i t l c  nematober can cause crop growth v a r i n b i  1 i t ,  
h w v r r ,  crop growth v a r i a b i l i t y  i s  a syndrome. Affected plants 
e x h i b i t  rymptms o f  t o x i c i t y  a$ we1 1 as o f  nematode i n f e c t i o n .  
Tho60 eymptoma are diagnosable i f  the crop growth i s  monitored from 
rowlng t inm onward. Whore v a r i a b i l i t y  i n  crop growth appears from 
the beginning ( w i t h l n  7 days o f  germinat ion) ,  p l a n t - p a r a s i t i c  
nematoder may n o t  be tho  primary cauro o f  v a r i a b i l i t y .  These 
patcher have very s tunted p l m t  growth, leaves a r e  smal l  and 
ch lo ro t i c  and roo t  eyrtenw are very poorly developed w i th  very few 
Very fan l r t e r r l  m o t 8  a re  produced. These roo t8  ar 
b r i t t l e  and p o r r l b l y  dead, T h ) n  can k e a s i l y  broken from t h e  ncrtn 
root s y r t u l r .  T ips  o f  t h  r& rr. dl8calor.d. Higher A I ~ +  4 H+ 
m y  be the  prlmary c r u r e  o f  a t 8  k j n d  ,of crop growth v a r i a b i l i t y .  
Crop growth 7s oxtremoly poor i n  patches where ~ 1 ~ '  * tt' I t  more 
t h a n  0 . 5 0  meq 1 0 0 " ~  $041. In r n o t h o r  c a r e ,  c r o p  g r o w t h  i t  
apparent ly un l form and hea l thy  f o r  i n i t i a l  2 t o  4 weeks and t h e *  
v a r i a t i o n  i n  crop growth appears I n  patches, Those patches h.1, 
s t ~ n t e d  p l a n t  growth and genera l ly  t h e  naw leaves produced a f t e r  
t h i s  i n i t i a l  growth p e r i o d  a re  l e s s  g reen  t o  c h l o r o t t c .  Root  
systems have smal l  bunches o f  l a t e r a l  r o o t s .  L a t e r a l  r o o t s  a r e  
stubby and roo t  t i p s  may be swol len. I n  t h l o  k ind  of v s r ~ a b i l i t y  
t h e  p l a n t - p a r a s i t i c  nematodes ( m a i n l y  ~ y E ~ l ! ~ ~ f i g  app) a r e  t h o  
pr imary cause and n13+ t H + l n  theso patches may be low. Some ttmee, 
leaves i n  these patches become v e r y  c h l o r o t i c  d u r l n g  t h e  pod 
r n l t i a t i o n  stage. Th is  symptom expression r e l a t e s  w e l l  w l t h  maximum 
p o ~ u l a t i o n  peaks of X l p h j g * ~  sp. and ~ ( ~ ~ 4 l o n 3 1 c J q r y g  60. SymDtorrs 
may vary i n  patches havlng moderate leva15 ( 145s than 0.30) o f  A ) ' '  
+ H+ and Sc&&ellonem~ sp. Interaction bntwtten theso two fac to r  
were n o t  studied. I t  was observed t h a t  i n  patches wnere ~1~~ + r' 
was h ~ g h  and p l a n t  growth was very pacr from the beginning, t h  
nematode populat ions were low because of l a c k  of h o s t  roo ts  t o  feed. 
If soils are n o t  moved dur ing the i n t e r  c u l t i v a t i o n  operat ions, the 
patches appearing due t o  h igh  A I ~ +  + H' ehould reappear a t  tho same 
p lace  nex t  year where as patchor due t o  nematode ~ n f e c t i o n  may ahow 
some movamnt and spread. E f f e c t  o f  low pH may be i n d l r e c t  on the  
c r o p  g r o w t h  : i n c r e a s e d  r v a i l a b i l i t y  o f  a l u m i n i u m  e t c .  and  
§ c u w l  1- sp. a l s o  p ra te r8  low pH. 
Appl icnt ion o f  c a r p o t u r m . 6 ~  l a  reported t o  d rana t l ca l l y  
increaae t he  o rop ,g rowth  I n  benag81 and our  r e a u t t a  i n  1988 
conf irmd th is .  Thia broad ap.Ct- p.r t tc lde not only controla the 
p lan t -paru i t i c  nofaatod.a but it boost8 the p l u ~ t  growth even i n  
rutoclavod roil. 
Bcutrl\on.nu app. do not migrrt. t o  l w a r  r o i l  depths during 
t he  d ry  t a l l o w  per iod .  The namatoda appaar t o  en te r  t n t o  
u l h y d r o b t ~ l a .  I a t i l l  feel  M a t  t h i r  dormancy can b. broken by 
I r r i ga t l on  during the aunmrr fal low porlod and exporing the rub-8011 
to W a r  haat. 01 di f foront  I r r i g8 t ion  treatmnta toatad i n  1989, 
one I r r iga t ion  i n  Apr i l  followed by ona i n  May war colnpsratively 
more affect ive. app: ara polyphagous, however, i t  i s  
apparent that tha nematode h u  hoat proferance. Some of tk plant 
speclea that  m r a  found t o  bo laam aurceptible t h i s  year n e b  t o  be 
t.at.d again. Use of a f l a l d  acrooning technipus wherein teaction 
of th. groundnut gonotyoor are compared i n  small plots whh more 
rap l icat iona,  wi th  the aurrounding loca l  aurcept ib le  Checks. 
indic8t.a that ganotypea that have tolerance/resistancs to  f&ctor(s!  
ccruaing var iab i l i t y  i n  crop growth can b. aelectod by adopttng t h ~  c 
methodology. 
SuW@yS of aonn groundnut regions i n  Burkina Fsso, Benin and 
Niger ia  InUicaMd t ha t  the damgin* sp rc ie r  ( % ~ t s l l m  sp.,  
Pr.tvl.nohu. ap.1 of p l m t - p a r u l t i c  nmutodae a m  prerent i n  these 
oountriea. Il.t.rod.rr war found on pear l  m i  1 l o t  i n  
Nigmr. -, pratr-, and are already 
raportad tram Ct.11, Niger ind Ianrga'l. thaar  a p a c ~ r s  { n f e c t  
groundnut md m a r l  ml l lo t .  Lomar w u w d  by nematod. apeclos t o  
the80 c r o ~ a  I n  d i f f e r e n t  reglona of t h r  A f r i c a  h r v r  n o t  bee 
tmeatlg.t.d. 
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